INTRODUCTION
It is not common that a particular region has experienced two phases of deformation without obliqueness in the two phases. The geometry and distribution of faults during second phase primarily depend on the relative orientation of the inherited weakness with respect to the superimposed stress direction (Morley et al., 2004; Corti, 2012) . Paleozoic and Mesozoic evolution have given rise to a complex structures in the northwestern Bonaparte Basin whose trends follow zig-zag paths (Fig. 1) . As a result, orientation of inherited fabric is variable with regards to superimposed Neogene extension at various locations. The primary mechanism of Neogene extension has been attributed to lithospheric flexure, which developed during convergence of Australian plate with Banda Arc ( Fig. 1 ; Londoño and Lorenzo, 2004; Langhi et al., 2011) . This phenomenon caused pervasive structural modification in the study area. The objective of this study is to describe and evaluate the impact of oblique extension on structural reactivation and faulting style. The timing of fault activity, an important question in regional basin/tectonic analysis, will also be addressed. This study will potentially help to understand the linkage behaviour and prediction of fault seal/leak (trap integrity). 
DATA AND RESULTS
3D seismic megasurvey data (referred to as the Vulcan MegaSurvey), covering an area of 18,000 km 2 along northwestern Bonaparte Basin have been used along with publiclyavailable petroleum well data from 20 wells (Fig. 1 ). It provides a unique opportunity to evaluate the variations and evolution at basin scale. Biostratigraphic data from wells provided age control for the seismic events. Time structure maps and various attributes (variance, RMS amplitude, curvature and dip deviation) along key stratal surfaces were extracted to highlight and evaluate fault styles.
In the north-eastern part of Vulcan MegaSurvey, interpretation of faults along the Valanginian Unconformity (break-up unconformity) shows a dominant EW fault trend with slight variations from ENE to ESE (Fig. 2) . The faults are generally >15 km long and dip towards both north and south. In addition, a secondary population of faults trending NS and NE-SW are observed, the later forming right-stepping en echelon pattern (Fig. 2 ). There are abundant normal faults in the postrift sediments which blanket the rift strata/architecture. Most of the faults offset Paleocene to Middle Pleistocene succession of the flexed Australian plate. Variance attribute along Base Pliocene horizon shows the Neogene fault style (Fig. 2) . This stratal surface is characterized by numerous NE-SW trending faults. The strike of Neogene faults is parallel to the northeastsouthwest present day maximum principal horizontal stress direction (SH max ) in the Timor Sea (Hillis et al., 1998; Castillo et al., 2000) . The faults are sigmoidal in plane-view and form right-stepping en echelon arrays with some overlap of fault
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Key words: Neogene, flexure, oblique extension, structural evolution strands (Fig. 2) . The faults are extensional and approximately 2 to 10 km long (Fig. 2) . Generally, the faults are focused above the Mesozoic faults indicating the development and location of the Neogene extensional faults was controlled by the older structures (Fig.  2) . However, there are exceptions as some Neogene faults do not follow the Mesozoic rift faults. The faults dip steeply, up to approximately 60°, both to the southeast and to the northwest. The fault throw varies from a few milliseconds for smaller faults to more than 100 ms TWT for larger faults (Fig. 3) . Across the study area, the main fault displacements occur from the Late Miocene to the Early Pleistocene (Fig. 3) . Fault offsets decrease upward and most of the faults do not offset the Upper Pleistocene strata which indicate waning of tectonic activity (Fig. 3) .
The estimation of instantaneous throw suggests an initiation of faulting during the Late Miocene (Fig. 3) , likely corresponding to the timing initial collision between Australian plate and Banda Arc (9.8-5.7 Ma BP; Keep and Haig, 2010) . This is followed by a period of minimal fault growth during Early Pliocene indicating a quiescence interval (Fig. 3) . Values of instantaneous throw increase during the Late Pliocene, which is consistent with the beginning of uplift in Timor region (~4.5 Ma BP; Nguyen et al., 2013) . The fault activity peaked during the late Early Pleistocene (Fig. 3) , that correlates with the development of flexural hinge in the region (Langhi et al., 2011) . The fault activity has been decreasing since Mid Pleistocene (Fig. 3) . It is interesting to note that where the older faults are EW or ESE trending, the younger Neogene faults show strong segmentation (Fig. 2) . Conversely, younger faults align parallel to the Mesozoic faults where they trend ENE (Fig. 2) . In this regard, it is suggested that the angle between inherited weak zones (Mesozoic faults) and Neogene flexural trend (inferred SHmax = ~065°) is critical for connection between two fault systems. This relationship has significant implications for fault linkage and trap integrity. Another significant observation is about the sense-of-slip along Neogene faults. 3D seismic attributes along Upper Pleistocene and Early Miocene (Fig. 4) highlight the cross-cut relationship between faults and stratigraphic features. It illustrates that the displacement along the Neogene faults is pure normal dip-slip, and there is no strike-slip component. 
CONCLUSIONS
Neogene extension was superimposed obliquely over the Mesozoic structures. The results indicate that the faulting was synchronous with flexure bending. It suggests that normal faulting accompanied the early stages of foreland basin formation. It resulted in the development of new extensional faults with dip-slip movement, and generally focused above the inherited faults. Segmentation of younger faults increases with degree of obliqueness between Neogene extension and older faults. Main fault activity occurred during latest Miocene to Upper Pleistocene, with peak during Mid Pleistocene.
